In Response: Sengupta et al.
(1) discuss the role of ecoregions in the distribution of HPAI (H5N1) outbreaks. Although the concept of ecoregions is undoubtedly useful in global biogeography, we do not understand the point they are trying to make. In our article (2) , which is cited in their letter, we undertook a descriptive study to determine whether spread of HPAI (H5N1) virus was consistent in time with ecologic drivers of bird migration and in space with distribution of major migratory fl yways of Anatidae. It is obvious that the distribution pattern of Anatidae is dependent on ecologic variables, and some of these variables are summarized by the ecoregion concept.
However, apart from a strictly descriptive point of view, we do not see how the ecoregion concept applies to describe patterns in HPAI (H5N1) spread and distribution. Sengupta et al. list ecoregions where reports of HPAI (H5N1) were concentrated. However, what do they infer from this? They observe regions with many reports of HPAI (H5N1) and conclude that these ecoregions are at risk. We fi nd this reasoning completely circular, and any geographic zonation would provide the same observation. They may mean that ecoregions defi ne boundaries within which secondary spread of HPAI is more likely than across ecoregions. However, this hypothesis would need to be more clearly demonstrated and quantifi ed before the ecoregion concept can be used for global monitoring of HPAI (H5N1) outbreaks. (9) . An increased number of human cases were also observed in other European countries (10) .
Marius
Here we report the fi rst, to our knowledge, documented PUUV-associated urban NE outbreak, which occurred in a city park in Germany. In 2005, a total of 89 cases were reported in the district of Cologne with 41 cases recorded in the city center (incidence 4.2/100 000). In the past, (2001-2004), 3-22 cases were reported annually for the district of Cologne and 2-6 cases for the city of Cologne. Clinical symptoms, documented by responses to a questionnaire, resembled those typical for NE found in previous studies in Germany (4, 5, 7, 8) and included fever (93%), headache (43%), and arthralgia (40%), without hemorrhage. Renal dysfunction was found in ≈83% of patients, and approximately three-fourths of the patients were temporarily hospitalized (n = 29). Serologic investigations by ELISA and indirect immunofl uorescence assay confi rmed PUUV-reactive immunoglobulin M (IgM) and IgG antibodies in serum specimens from all 89 patients. The average age of the patients was 39 years (range 6-65 years), and the male/female ratio was 2.6:1.
For a large number of patients, the exposure to PUUV most likely occurred in a forested park and recreation area ("Stadtwald," 20 ha) in Cologne's inner city circle (Figure) where they lived, worked, or enjoyed recreational activities. Five patients had homes adjacent to this area. Four patients were evaluated for likely exposure due to employment at the RheinEnergie Stadium, 1 player in the German Football League and 3 employees who had cleaned basements or attics at the stadium (Figure) . Lung tissues of all 53 mice were analyzed by PUUV-specifi c reverse transcription (RT)-PCRs targeting the S segment (for primers, see [9] ). In 23 (66%) of the 35 bank voles, but in none of the other rodents, PUUVspecifi c RNA was amplifi ed and sequenced. The concordance of ELI-SA-and RT-PCR-positive samples was 98% (online Appendix Table, available from www.cdc.gov/EID/ content/13/8/1271-appT.htm).
Comparison of the partial S-segment nucleotide sequences obtained showed intersequence distances of 0%-1.2%. The level of the nucleotide sequence divergence from previously described German PUUV strains was 14.7%-16%. In phylogenetic analyses (neighbor-joining, maximum likelihood) based on this fragment, all sequences from the Cologne cluster formed a distinct group next to the branch consisting of strain Erft (95.4%-96% identical). These strains were clearly separated from additional PUUV strains originating from Germany (Berkel, southeastern Germany, Heidelberg), and Belgium, a neighboring European country (data not shown).
The only hantavirus known in an urban environment is Seoul virus, which is transmitted mainly by the peridomestic brown rat (Rattus norvegicus). As with most other hantaviruses, PUUV patients, including those previously observed in Germany, were reported to become infected in their rural residences or, when living in urban regions, during visits to the countryside in their spare time (4) .
To our knowledge, this is the fi rst report describing an outbreak of PUUV infections in a metropolitan area in Europe with a defi ned exposure site in the city center. The PUUV outbreak in 1990 in the city of Ulm occurred due to exposure during fi eld military maneuvers in the outskirts of the city near the Danube River, and the surrounding civilian population did not experience a similar outbreak (6) . The exposure site of a previous cluster of PUUV-infected patients reported from the city of Ulm and its surroundings remain uncertain but might be also rural because almost all patients lived outside the city of Ulm (8) . In Cologne, about two thirds of the bank voles captured at the exposure site carried PUUV and are assumed to be the most probable source of infection. Increased sightings of rodents were reported by local health offi ces and pest control units. Studies at putative exposure sites in southeastern Germany in 2004 also showed a high prevalence of PUUV in the respective bank vole populations.
These cases are also the fi rst indication, to our knowledge, that recreational activities in a forested city park, infested by hantavirus-infected rodents, may lead to human infections. This possibility should be investigated carefully in outbreak situations and may have practical implications for the future surveillance and prevention of NE in Europe.
